The glandular odontogenic cyst (GOC) was a rare jawbone cyst described in 1988 as a distinct entity. This lesion can involve either jaw, and the anterior region of the mandible was the most commonly affected area. Clinical and radiographic findings were not specific, and the diagnosis of GOC can be extremely difficult due to the rarity of this lesion. The cyst presented a wall constituted by fibrous connective tissue and was lined by a non-keratinized stratified squamous epithelium of variable thickness. Large areas of the lining epithelium presented cylinder cells, sometimes ciliated. A variable amount of mucina was occasionally noted. Due to the strong similarities, this cyst can be easily misdiagnosed as a central mucoepidermoid carcinoma (CMEC). Immunohistochemistry may be an aid in diagnosis; in fact has been demonstrated that there were differences in the expression of cytokeratins (CK) in GOC and CMEC. In this study, we reported a new case of GOC in a 38 year female patient. In addition, we carried out a review of 110 previous cases reported in literature.
INTRODUCTION
The glandular odontogenic cyst (GOC) is an uncommon cyst of the jaws, locally aggressive and with recurring potential [1, 2] , which poses a diagnostic and therapeutic challenge. In 1987, Padayachee and Van Wyk [3] described two cystic lesions with histologic features that did not fit into the known classification of cysts, who called "sialo-odontogenic cyst". One year later Gardner et al. [4] described eight cases with similar histological appearance and suggested the term "glandular odontogenic cyst". In 1992, the WHO [1] named the GOC an independent pathologic entity and classified it as a developmental odontogenic cyst.
Clinically, the most common site of occurrence is the mandible, especially in the anterior region, presenting as an asymptomatic swelling [5] . This lesion appear as an unilocular or multilocular radiolucency, usually with well-defined margins and in some cases scalloped borders [6] . However, there are no pathognomonic radiological features for GOC [7] .
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The exact microscopic criteria necessary for diagnosis have not been universally accepted, leading to the consideration that this lesion may not be as rare as it has been considered. In fact, it has been suggested that many cases formerly diagnosed as central mucoepidermoide carcinoma (CMEC) can be cases of GOC and some low-grade CMECs would have originated from GOCs [8] . The reason was that a considerable overlap between histological features of GOC and CMEC was present [9] , and some authors suggested the hypothesis that GOC and CMEC of the jaws represent a spectrum of one disease [10] . Thus, several attempts to use molecular markers to facilitate the diagnosis had been made. Some hopeful markers were cytokeratins (CK), mostly CKs 18 and 19, whose expression profile was found different in these two lesions [11] .
Due to high recurrence rate and aggressive growth potential [12] , some authors believe that marginal resection may be a more reliable treatment for GOC [13] . In the literature, both conservative and radical methods of treatment of GOC have been suggested, but due to the rarity of the condition, treatment recommendations were not evidence based [14, 15] . The prognosis of this cyst still remained unclear, and follow-up should last several years after treatment [16] .
In this article, we presented a new case of GOC and conducted a review of literature, taking into consideration 110 previous cases, focusing on epidemiology, clinico-pathologic and radiologic features as well as biologic behavior.
MATERIAL AND METHODOLOGY
In October 2011, a 38-years-old woman was admitted at the University Hospital "Ospedali Riuniti" in Ancona, Italy, with a radiolucent lesion in the anterior mandible. The lesion was asymptomatic and was discovered as an incidental finding by a dentist some months before. The patient's medical history was not significant. Oral examination showed normal appearance and color of mucosa. Radiographic examination showed a well-defined, unilocular lesion extending in the left mandible anterior body (Fig. 1) . The lesion was extended in an intraradicular position, with superior limits ranging between the roots of the canine and the first and second premolar. The teeth were all vital. The lesion was subjected to surgical enucleation, and the material was sent for histopathological examination. Histological analysis of the lesion revealed a cyst wall with focally ciliated epithelium lining of variable thickness. The superficial layer of the epithelium showed metaplastic mucous cell with intraepithelial microcystic area (Fig. 2, 3 and 4) . The results of immunohistochemistry revealed strong positive activity for CK 19 in all layer of the epithelium (Fig. 5) . The final diagnosis was glandular odontogenic cyst. The postoperative course was uneventful. Intraoral examination and radiographic evaluations by OPT every 6 months showed no recurrence during the 12 months follow-up period.
DISCUSSION
The Glandular odontogenic cyst is a rare lesion, with a frequency rate ranging from 0.012% [17] to 1.3% [18] of all jaw cists, and its prevalence is 0.17% [19] .
The literature review took into consideration 110 previous cases, with one more additional case presented in this article ( Table 1 ). The main features of GOC are summarized in Table 2 . The patient ages ranged from 11 to 90 years, and the majority of cases were reported in patient between 40 and 60 years of age (49 cases), with a mean age at diagnosis of 45.2 years (43.4 for males, 47.4 for females). The prevalence of this lesion was slightly more common in men, comprising 53.2% (59 cases).
Glandular odontogenic cyst had a clear preference for the mandible, with 74.8% of cases in this region and only 25.2% in the maxilla. The 48.6% of glandular odontogenic cysts (54 cases, 37 in the mandible and 17 in the maxilla) was found in the anterior regions, 18.9% (21 cases, 18 in the mandible and 3 in the maxilla) in the posterior regions, and the remaining 32.5% (36 cases, 28 in the mandible and 8 in the maxilla) of cases involved both the anterior and posterior areas, suggesting a predilection for the anterior areas of the jaws ( Table 3) .
Swelling was the most common presenting manifestation of the GOC, reported in 76.3% of cases (74 cases, of which 60 were painless and 14 were associated with pain, probably due to pressure on neurovascular bundles [20] ). In 9.3% of cases (9 cases), the only clinical manifestation was pain or discomfort. In 14.4% of cases, the GOC was asymptomatic (14 cases), and was discovered as an incidental finding. Other clinical manifestations were rare (inflammation / irritation of the overlying mucosa, tooth mobility / displacement, paresthesia) and can be associated with pain and / or swelling. No information was available on sign and symptoms for 13 cases.
Radiographically, the lesions typically presented as a radiolucent unilocular or multilocular lesion. These data highlights the absence of pathognomonic clinical or radiographic presentation of GOC, considering that the same features can be found in odontogenic keratocyst, unicystic or multicystic ameloblastoma, CMEC, lateral epithelial cyst and botryoid odontogenic cyst (BOC) [10] . The consequence was that the recognition of this cyst on base of physical and radiological examination was virtually impossible [8] .
The histologenesis of GOC remain uncertain; in fact, it was initially suggested to develop from intraosseous salivary gland tissue [3] . Now most authors believe that these cysts originated from odontogenic epithelium [7, 21] .
Histopathologically, some authors suggested that GOC may have a wide histologic spectrum ranging from cystic lesions resembling BOC to lesions resembling low-grade have demonstrated that there are differences in the expression of CKs in GOC and CMEC, and suggested that CKs 18 and 19 could be useful in differentiating between these two lesions. Consistent with previous studies [11, 19, 22, 24] , our results showed strong positivity in all layers of the epithelium for CK 19.
Many others molecular markers were investigated as new tools to diagnose GOC [25] [26] [27] [28] . It has been suggested the use of Ki67 to distinguish GOC from CMEC [25] . Vered et al. [26] found levels of MASPIN (mammary serine protease inhibitor) significantly higher in the epithelial-mucous cells of CMEC than in GOC, that may help the differential diagnosis. Another marker was p63; immunostaining showed that this protein was confined to the basal and parabasal layers of the epithelium, with stained cells composed between 5% and 50% of the total [27] .
Several methods of treatment of GOC, ranging from a conservative approach to a segmental resection, have been suggested [10] , but the details of these surgical operations were not uniformly available. Furthermore, due to the rarity of the condition, treatment recommendations were not evidence based [15] . In 96 cases in which the surgical operations were reported, 86.5% of cysts (83 cases) were treated with a conservative method (like present case) while 13.5% (13 cases) received a more aggressive approach.
The reported recurrence of GOC was 19.8% (18 cases), but probably was an under-estimation, because 31 cases lacks follow-up informations. Furthermore, about 50% of cases had a very short follow-up, up to 2 years, while the average time for recurrence was 3 years. Therefore is important that patients with GOC maintain a long follow-up period, that should exceed 3 years, to precociously diagnose eventual recurrences, that can recur even after many years [29] .
CONCLUSION
In terms of establishing a diagnosis of GOC, must be taken into consideration the fact that this is a rare lesion, and diagnosis can be extremely difficult due to the strong similarities with CMEC. It is also important that patients maintain a long follow-up period that could last up to 8 years.
